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P h y s i o l o g i c a l  C h e m i s t r y .  

Primary and Secondary Oxidation. By 0. NASSE (PJliigds 
Archiv, 41, 378--389).-A distinction is drawn between direct oxida- 
tion (oxidation occurring a t  the body temperature in the blood and 
fluids of the body by neutral oxygen combining with some readily 
oxidisable matter), primary Oxidation (such as occurs in the body 
chiefly; tbe complex molecules are first altered by some ferment 
action in order to render them readily oxidisable), and secondary 
oxidation (oxidation of products of metabolism which have been 
formed by other processes than oxidation). The influence of readily 
oxidisable substances, such as fat  and phenol, given in the food, on 
secondary oxidation was investigated, the urine being examined 
for ethereal hydrogen sulphates and glycuronic acid ; it was found 
that the burning of fat  in the organism furthers secondary oxidation 
processes, as is shown by the rise in the amount of ethereal hydrogen 
sulphates and fall in the glycuronic acid on the days on which fat  was 
given with the food. 

By J. 
LOEB (PJiiger’s Archiv, 42, 393-407) .-The comparison of plants 
with animals has suggested the question whether light influences the 
chemical processes in animals as, according to several experimenters, 
it does in those plants which contain chlorophyll. Moleschott (Wien. 
med. Wochensch., 1885) found in frogs that more carbonic anhydride was 
produced in the light than in the dark. But here no observations 
were made as to whether the animals moved much or little during 
the experiments. In  the light, animals are more stimulated to move- 
ment, and muscular activity alone might thus explain the increased 
production of carbonic anhydride. v. Platen (1JLEiiger’s Archiv, 11, 
272) observed also an increase in gaseous metabolism, and found, 
moreover, that the illuminatiou of the retina by light also produced, 
apparently reflexly through the central nervous system, a similar 
effect. Speck (Arch. j: e q .  Path. u. Pharmnk., 12), however, arrived 
atj the conclusion that in the human subject, light of itself produces 
no increase in oxidation processes. On the local action of light on 
tissues removed from the body, but still retaining some vitality, the 
experiments recorded by Fabiiii and others are unsatisfactory and 
inconclusive, very little care having been taken to avoid putrefaction, 

W. D. 11. 
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and even if this had not occurred the tissues were dying, and not 
living healthily. Moreover, the influence of changing atmospheric 
temperature seems also to have been neglected. 

I n  the present research, these sources of error were avoided by 
taking lepidopterous lam% in the chrysalis stage when movements are 
practically absent. A number of these were weighed and placed i n  
a closed glass vessel witliin a beaker of water, and exposed to diffused 
daylight. 0 them were exactly similarly treated, exceps th&t instead 
of water, a solution of nigrosine of the same temperature was used, 
so that t'hey were in darkness. At the end of the experiment, they 
were again weighed; those which had lost most weight would be 
t'hose which had undergone most active oxidation ; but in case some 
i ridividual peculiarities of the pupa themselves might have produced 
these effects, a control experiment was performed by reversing the 
conditions; those which before were in the light were now put in the 
dark, and vice uersd. 

From a number of experiments the conclusion was finally drawn 
that light produces in these animals no increase of oxidation pro- 
cesses; that light has in fact no influence at  all on these processes. 
These simple experinients were fully confirmed by more complex 
ones in which analyses of the oxygen used and carbonic anhydride 
produced were measured. 

This negatives the idea that light has any local action on animal 
tissues, although it does not at all contradict the conclusion that light 
may have an indirect effect on animals with intact central nervous 
system and active muscles, probably in this case a reflex effect 
through the optic nerves or sensory nerves of the cutaneous surface. 

The Melting Point and Chemical Composition of Butter as 
Effected by Nutrition. By A. MAYER (Landw. Versuchs-Stat., 
1888, 261-282) .-The examination of butter produced by cows 
under various conditions was undertaken to explain if possible whey 
Danish butter has a better sale t'han Dutch in the English markets. 
All that was known on the subject was that the Danish is harder and 
of a better colour. Jnquiries showed that whereas in Holland the cows 
were fed on pasture and calved i n  spring, in Denmark they, for  the 
most part, drop their calves late on in the year, and are house fed. 
The cows under examination were fed at  rarious periods on roots, 
hay, grass, clover, and silage, and the analysis of the butter 
produced showed that the percentage of volatile acids varies as the 
specific gravitv ; that the melting point does not march parallel with 
specific gravity, but is dependent on the percentage of the oleins, 
butyrin, cnpronin, &c., present ; the percentage of volatile acids and the 
specific gravity of the butter produced by any one cow varies more 
considerably than is generally supposed when the experimental con- 
ditions are changed: the percenlxage of volatile fatty acids is de- 
pendent on the period of lactation, rising as the period progresses, 
but it is also dependent on the feeding, being highest when roots, 
meadow-grass, and clover are giren, and lowest with ensilage : on the 
contrary, ensilage and hay produced a butter of high melting point, 
whilst grass or clover, whether as pasture or given cut in the housc, 

W. D. H. 
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lowers the melting point : the solidifying point follows the melting 
point, rising and falling with it. 

Protei‘d Metabolism in Man. By P. H~RSCHFELD (l‘jliiger’s 
Archiv, 41, 533--565).--The following are the final couvlusions 
drawn by the author from his research. It is possible for a healthx 
man (in one case for  15 days, in another for 10 days) to maintain a 
nitrogenous balance and equal body weight on from 5-8 prams of 
nitrogen daily: this corisesponds to 30-35 grams of proteid ; or if 
one excepts the days on which very little nitrogen ( 5  grams) w a s  
taken, the conclusion that 35-40 grams of proteid per diem is suffi- 
cient can certainly be drawn. Whether this would be possible for 
periods longer than thohe mentioned cannot be stated. 

This is contrary to the generally received opinion that an adult 
man requires 100-120 grams of prote’id daily, and that i t  is dangerous 
to ingest less, or else the tissue-proteids will be disintegrated. On the 
contrary, so much prote‘id as this increases t lie tissue-proteid (unless 
great activity Compensates for this hypertrophy), and the fat of the 
organism also increases. 

By E. NEISSER (Chew. Centr., 1888, 1083, from Centr. 
Physiol., 1888, 141-142).-The author conducted experiments with 
mice fed with about 80 different sorts of food in order to determine 
the extent to which the glycogen of the liver is affected by them. 
Morphine, amygdah ,  and mytilotoxin appear to cause an accumula- 
tion of glycogen. The health of the animals was no doubt of con- 
siderable influence on the amount of glycogen, although in one case, 
that of a, mouse fed on mytilotoxin, and seriously ill, the liver con- 
tained a considerable quantity of glycogen, whilst, on the other hand, 
with several animals fed on papain, asparagine, coniferin, coumarin, 
and in perfect health, the liver contained no glycogen. 

Synthetical Processes in the Animal Organism. By E. 
PFL~~GER (Pfliiger’s Archiv, 42, 144--154).-A living liver free from 
glycogen will again form that substance, not only from carbohydrates 
but from glycerol, gelatin, or proteid. v. Mering fed dogs on phlo- 
ridzin, whereby they became diabetic, and in a few da js  all carbo- 
hydrate material in the body had been discharged in the urine as 
sugar. If now the same drug was given to  the same animals after a 
few days’ interval, during which they had no food, they once more 
became intensely diabetic, and the quantAy of sugar passed was so 
enormous that it cannot be supposed to have come from the drug 
itself ( Verhandl. VI Congresses inneres Med. Wiesbaden, 1887). One 
explanation of the way in which glycogen is formed after the ad- 
ministration of glycerol, is the well-known “ economy tlheory,” another 
is that glycerol and like substances act as stimuli to liver activity. It 
certainly cannot be supposed that glycogen is directly formed from 
the substance administered-or a t  least not in  all cases ; for instance, 
from ammonium carbonate. The question then arises as to the genetic 
relationship existing between glycogen and albumin. Experiments 
on the decomposition products of proteids have in no case yielded a 
carbohydrate; and not only that,, but proteids never yield any of 

E. W. P. 

W. D. H. 
Glycogen. 

J. W. L. 
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the decomposition products of carbohydrates (lactic acid, mncic acid, 
tartaric acid, &c.). Still, we have the formation of glycogen taking 
place in the liver when no food b u t  albuminous food is taken. 

The following general considerations will, however, lead to a better 
understanding ot the snbject. The cliernical differences between 
animal and vegetable cells are not so great as was at one time hup- 
posed. Their chemical composition, so far as i t  is known, is the 
same ; all living cells breathe oxygen, and produce carbonic anhjdride, 
water, and amitlo-compounds. If the synthetic prucesws are more 
high17 developed in chlorophyll-holding plants, tha t  does not mean 
that synthetic processes are absent from animal cells. As instances 
of syntlietic processes in animal cells, the formation of hippuric acid 
frorn glj cocine and benzoic acid, or of ethereal hydrogen sulphates 
from phenol and sulphuric acid, may be laken. A special kind of 
synthesis must, moreorer, occur in the retrogressive metamorphoses 
of proteids which lead to the formation of uric acid and members of 
the same group. In albumin itself, and in the products of albumin 
obtained outside the body, the number of carbon-atoms is much greater 
than that, of niti-ogen-atoms (indole, leucine, tyrosine, &c.) ; b u t  in 
these products of metamorphoses in the body, the nitrogen and carbon- 
atoms are nearly equal in number, or, as in the cases of urea and 
guanidine, the nitrogen-atoms are the mme numerous. The im- 
portance of such synthesis occurring in living cells, resulting i n  the 
formation of cyanogen containing molecules, has been before insisted 
on by the author. 

Researches on the formation of fat within the body show that here 
again there are undoubtedly syntheses occurring as the result of the 
activity of living cells: in fact, reactions occur which cannot be 
repeated in the laboratory or explained by any known chemical laws : 
they are probably, therefore. the result of a breaking down of molecules 
in the first place, and the living cells then building up entirely new 
materials of a couip!icated nature from the simple carbon compounds 
so liberated. 

The carbohydrates, for example, are derivatives of the hesatomic 
alcohol C,H,(OH),. Biit by feeding an animal on starch, the fat of the 
body is increased, and substances containing chains of 16 to 18 atoms of 
carbon linked one to another are formed ; and in the case of stearic acid 
at least, we have a number (16) which is not a multiple of 6. By 
this synthesis, too, we have substanceb which possess the property of 
circiilar polarisation changed into those which are optically inactive. 
'The firrt change must, however, be a process of reduction ; metabolic 
changes m u s t  occur. and no nutrient material stimulates metabolism 
like protejid ; this explains why feeding on starch mixed with a small 
amount of proteid produces fat, and without it will not. The proteid 
admixture is, however, so small that  it alone will not explain the great 
increase in fat. I n  other parts of the animal kingdom, there are 
similar occurrences ; for instance, the formation of beeswax from 
honey. Another sample of the same kind is the formation of fat from 
proteid, although this is not so well proved as the foregoing cases. I n  
the synthesis of fat  from carbohydrate, the group CH*OH must be 
changed into CH, ; and in the formation of carbohydrate (glycogen) 
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from prote’id, the group CB, must be changed into CH-OH; in both 
cases, numbers of these groups become linked together. 

The close resemblance between animal and vegetable cells is further 
shown by the fact that many lower plants (bacteria, monlds, &c.) not 
only flourish in solutions of albumin and sugar, but actually shed out 
ferments to convert proteid into peptone, and starch into sugar, and 
thus aid absorption. They breathe oxygen, produce carbonic anhy- 
dride, amido-derivatives, and, without the aid of sunlight, fat, carbo- 
hydrate, and proteid. Nageli (Sitzber. Bnir. Aliad. Wissensch., 2879) 
has, however, shown that these fungi will  assimilate carbon from 
compounds in which it is cotnbined with hydrogen (amines, &c.), but  
not from those where i t  is combined with nitrogen (cyanogen). 

W. D. H. 

The Sugar-contents of the Horse’s Stomach. By ELLEN- 
RERGER and HOFMEISTEB (Pjiiiger’s Am7aiv, 41, 484--489).-Seegen 
(Abstr., 1888,171) has cGmmented on the small quantities of sugar 
found in the stomach and intestines, and considers that  this may be 
explained by its rapid absorption immediately i t  is formed. 

The authors state that although a similar state of things may occur 
with peptone formed froin albuniinous food, i t  is certainly not the 
case in horses and pigs fed on starchy food. The quantity of sugar 
in the alimentary tract of these animals varies, but they have found 
from 1 to 3.5 per cent. of sugar (30-150 grams) in the stomach of 
the horse, and from 0.6 to 0.8 in the stomach of the pig. 

The conditions on which the varying amount of sugar depends 
are :-(1) Length of time after meal : the highest amount is present 
1 to I $  hours after a meal ; (2) abundance or otherwise of hydrochloric 
acid in the gastric juice, which stops the conversion of starch into wgar ; 
( 3 )  condition of the starch in the food, whether cooked or  uncooked, 
com or potatoes, &c. ; (4) another condition which must not be over- 
looked is the difference of secretion in different parts of the stomach, 
and if the contents are not properly mixed, more sugar will be found 
in one part than another (Abstr., 1886, 952; 1887, 743, 744). 
Seegen appears to  have killed his animals too late, 34-13 hours 
after a meal. W. D. H. 

Post-mortem Formation of Sugar in the Liver. By H. 
G ~ R A K D  (P’tiger’s Archiv, 41, 294--YO2).-The table (p. 177) gives 
the results of estimations of the percentage of sugar and glycogen in 
pieceq of the liver, a t  varying period3 after death. 

These figures show that the increase in sugar corresponds with the 
decrease in glycogen ; and the conclusion drawn is that the sugar is 
formed from the glycogen. This conclusion is contrary, however, 
to the belief of Seegen, who considers that  sugar is formed from 
pcptone. 

In  addition to this, the following facts were also made out :-That 
tlie power of liver cells to change a solution of glycogen into sugar is 
not destroyed after death, even though disease may, during life, have 
dtJprived the liver of all its glycogen. The presence of blood in the 
L , e r  assists in the process. Other tissues, such as muscles which 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
89

. D
ow

nl
oa

de
d 

on
 2

4/
10

/2
01

4 
09

:4
0:

23
. 

View Article Online

http://dx.doi.org/10.1039/ca8895600172


Animal. 

Sugar. 

Dog, 1 . .  ........ 
, , 2  .......... 
, , 3  .......... .. 4 . .  ....... 

Cat, 1 .......... 
, , 2  .......... 

Rabbit ......... ........... 

Glycogen. 

PHYSIOLOGICAL CHEMISTRY. 

Sugar. 

1.80 
3-00  
3-50 
3.35 
2-95  
3.15 
3.58 
4.12 

177 

Glycogen. 

0.76 
1-50 
1-80 
0.80 
3-20  
2.08 
6-35  
6-24  

---- 

10 minutes after 
death. 

1.75 
3-12  
3-73 
3-30  
3-06  
3-48  
3.85 
4.20 

Sugar. 

0 -55 
0 3’4 
0 -95 
0 -86 
0 .48  
0 -62 
0 -75 
0.65 

0’75  
1’38 
1-45  
0’67 
2-88 
1-87 
4.28 
5-05  

Glycogen. 

2 *12 
4 -05 
4 -73 
3 -56 
5 -88 
4 -96 
9 -56 

10-25 

24 hours after 
death. 

48 hours after 
death. 

contain glycogen, have a similar property, namely, their glycogen is 
transformed after death into sugar ; a solution of glycogen placed in 
contact with the muscle, especially when blood is present also, is 
similarly acted on. 

If the liver is deprived of glycogen by disease, no sugar is formed 
in it after death. The liver, after death, moreover, does not possess 
the property of changing peptone into sugar. W. D. H. 

Aqueous Humour. By RUHN (P’iiger’s Archiv, 41, 200-202). 
-Contradictory statements have been made as to the presence or 
absence of grape-sugar in the aqueous humour. I n  the present 
experiments, the aqueous humour of the rabbit and ox was used ; the 
humour was withdrawn from the anterior chamber of the eye by a 
Pravaz sjringe, and the amount drawn from a single eye was suffi- 
cient to show, with Tromnier’s test, that a substance is always present 
which reduces copper oxide. This cannot be alcaptone (catechol), as 
it is not precipitated by lend acetate. It also reduces mercury. Two 
quantitative estimations were made with large quantities of the fluid, 
by means of the saccharimeter; the result in  one case gave a per- 
centage of 0.04A sugar, in the other 0.033. vlr. D. H. 

Lactic Acid in Pale and Red Muscles. By W. GLEISS 
(l’fliiger’s Archiv,  41, 69--75).-Pde muscles from the frog and the 
red muscles from the tortoise were tetanised to equal extents ; their 
acidity was then tested with litmus, the intensity of the change in 
colour being taken a s  a measure of the amount of acid present. In  
some cases the degree of the yellow tint, produced by lactic acid in 
dilute solutions of ferric chloride, was used as the test. It was found 
that the quickly coutracting muscles of the f rog  became acid much 
sooner, and to a greater extent, than the slowly-contracting muscles of 
the tortoise. This was found to be a general rule throughout the 
animal kingdom; if such a muscle as the gustrocnemius (pale) of a 
rabbit and the soleus (red) of the same animal were compared in 
the same way again, the more active muscle was the more acid. 
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With regnrd to the formation of sarcolactic acid during r igor  nzortis, 
no difference between the t w o  sets of muscles could be made out. 

W. D. H. 
Citric Acid in Cow’s Milk. By SOXHLET (Chem. Centr., 1888, 

1067-1068 ; see also Landw. Verszmhs-Stat., 35, 351-436) .-Henkel 
has estimated the amount of citric acid in cow’s milk in the author’s 
laboratory, and finds it contains 0.9 to 1.1 gram per litre. This 
quaiitity is by no means a small one, being equal in  amount per dzy 
per cow to that contained by 2 to 3 lemons. The author calculates 
that  the cow’s milk of Bavaria annually contains 40,000 centner 
(= cwt. approx.) of citric acid. Condensed milk frequently contains 
crystals of calcium citrate. 

Glycollic Acid and Pyrotartaric Acid from Suint. By A. 
BUISTNE and F. BUISINE (C‘ompt. r e d ,  107, 789--79l).-GlycoIlic 
and pyrotartaric acids exist in suint in the form of potassium salts, 
and are separated from that portion of the suint acids which dissolves 
in water, alcohol, and ether. After separation of barium rualate and 
the removal of the excess of hariurn, the solution of the free acid is 
agitated with washed lead hydroxide, which precipitates basic lead 
glycollate, whilst pyrotartaric and lactic acids remain in solution. 

Glycollic acid constitutes about 1 per cent. and pyrotartaric acid 
about 0.2 per cent. of the dry residue from suint. 

J. W. L. 

C. H. B. 

Fate of certain Ferments in the Organism. By H. HOFFMAN 
(P’iiger’s ilrchiv, 41, 148-176) .--The result of this investigation are 
as follows:- 

1. In normal human urine, there are varying quantities of pepsin 
and diastntic ferments present. The amount of these ferments in the 
urine is related to the intake of food. This point is thoroughly 
worked ont, and tables and curves are given of the relative amount of 
pepsin in the urine in connection with the time of day and times of 
meals. 

2. Urine has no power, or hardly any, to destroy pepsin o r  diastatic 
ferments. 

3. Normal human urine contains no trypsin. 
4. Normal human urine easily destlroys small quantities of trypsin. 
5.  Very large quantities of trypsin are not destroyed by urine. 
6. If the flow of the pancreatic secretion into the intestine be 

hindered or prevented, trypsin appears abundantly i n  the urine. 
7. Trypsin is found in the liver, spleen, and kidneys of various 

animals. This will perhaps expIain Herzen’s observation, that  a 
mixture of spleen and pancreas undergoes self-digestion more quickly 
than the pancreas alone ; the action is a, cumulative one. 

W. D. H. 
Composition of Pearls. By J. HARLEY and H. S. HARLET (PTOC. 

Roy. Soc., 43,461-465) .--A quantitative analysis of oyster pearls gave 
the following results :-Calcium carbonate, 91.72 per cent. ; organic 
matter (animal) 5.94 per cent. ; water 2.23 per cent. The proportions 
are quite different from those in mother-of-pearl. Pearls are not solilble 
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in rinegar unless pnlverised. A cocoanut pearl gave on analysis the 
Fame constituents as oyster pearls, but its origin was doubtful. 
Hiiman pearls gave water 2.05 per cent., solids 97.95 per cent. ; tiit. 
solids containing cholesterin, 98.63 per cent., animal matter 1-3T per 
cent. Hence they appear to be pure choles teriti biliary concretions. 

H. K. T. 

Myxcedema. (CZiibicaZ SOC. Frans., Supp. to  vol. xxi.)-This 
volume is a report of a Committee appointed to investigate the 
disease known as myxmdema. The section rclating to the chemical 
investigation of the tissues and organs from cases of tlie disease ill 
human beings, as well as that produced artificially in animals by the 
r e m o d  of the thyroid body, contnius analyses by Drs. Stevenson, 
Bernnys, and Halliburton. The other sections of the report are of' 
clirrical interest. 

Charles (Medico-  Chirurg. Trans., 61, 62) stated that in the case 
examined by him, the skin yielded 50 times more mucin than normal 
skill does ; hence the name myxcedema given to the disease. 

The method 
consisted in extracting the tissue with lime-water (or diluted baryta- 
water). and then precipitating the m u c h  dissolved out by this 
reagent with excess of acetic acid. This precipitate was collected, 
washed, dried, and weighed. It is not a method which is absolutely 
accurate, but i t  gives fairly good comparative results. The followiug 
were the average percentages obtained with normal tissues :- 

Subsequent investigations have not contirmed this. 

Skin (children). ....................... 0.766 
Skin (adults).. . . . . . . . . . . . . . . . . . . . . . . .  0.385 
Connective tissues.. .................... 0.521 
Parotid 
Heart tendons ........................ 

.............................. traces. I 
I n  cases of human myxmdema, although there were instances of 

increase in the amount of mucin in the skin, the average of 10 analyses 
gives a number (0.374 per cent.) which is approximately the same as 
i n  normal adult skin. With regard to other organs, there waq also 
noted a slight occasional increase ; the most marked, however, was in 
the case of the tendons, especially the heart tendons, the average of 
five analyses giving a percentage of 1.5. 

Mucin is not only, however, a constituent of the ground substance of 
connective tissue, but i t  also results from the degeneration of proto- 
~ ' l a sm as in the goblet cells of mucous membranes, and the acini of 
1 he mucous glands. In  one case, the parot'id gland was found to con- 
tain a large increase of rriucin; it normally secretes a clear saliva 
containing no mucin. This is the only case in which the secreting 
glands were examined, and the result is interesting, as it coincides 
with what is seen in the disease produced in monkeys artificially. 
Monkeys show the disease very typically, and the iiicrease of m u c h  
can also be demonstrated better than in t'he human subject; for in 
late st'ages of the disease in man when white fibres or fatt cells have 
permeated the new connective tissue, the increase of mucin is not a t  
all marked; in early stages, i t  appears to  exhibit a percentage of 
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Submaxillary. 
------ 

- 
trace 

6.0 

- 

$-3 

0 -16 

mucin like that  found in the not frilly developed tissues of very young 
children. Certain classes of animals do not show the typical charac- 
teristics of the disease. 

The following table illustrates the quantitative results as obtained 
in monkeys :- 

Blood. 

0 
0 

0 -35 

trace 

0 -54 

trace 

Animal. 

--- 
No. la. Normal.. .... 
No. 9. ........ 
No. 1. 55 days after 

operation.. .... 
No. 3. 32 days after 

operation.. .... 
No. 5.  49 days after 

operation.. .... 
No. 10. 7 days after 

operation.. .... 

Skin. 
--- 

0.89 
0 *9 

3 -12 

-- 

2 - 3  

0 -45 

Mucin in parts per 1000. 

Tend on. 
-- 
0 -39 
0'5 

2 -55 

2 *4 

0.904 

Parotid. 
-- 

0 
0 

0 '72 

-- 

1 -7 

trace 
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